Study objective-The aim was to examine social and physical correlates of blood pressure in 15 year olds.
Clydeside Conurbation, in the West of Scotland. In 1981 this had a population of [1] [2] [3] [4] [5] [6] [7] Measurements and main results-Blood pressure, pulse rate, height, weight, and room temperature were measured by nurses in the subjects' homes. Smoking, drinking, and frequency of vigorous exercise were self reported. Maternal height, birthweight, occupation of head of household, and housing tenure were reported by parents. After controlling for the other variables, systolic blood pressure was significantly associated with weight, pulse rate, and room temperature in males and with weight, pulse rate, housing tenure, smoking, and exercise in females. Diastolic blood pressure was associated with room temperature in males and with mother's height, pulse rate, and housing tenure in females. Controlling for current weight, birthweight was inversely related to systolic blood pressure in males and positively associated in females, though in neither case were these associations statistically significant. The nurses measured the subjects' pulse rate, blood pressure, height, weight, and hip and waist circumference, and recorded the temperature in the room in which the measurements were taken.
Conclusions
Blood pressure was measured in the sitting position in the right arm after a 5 min rest, using a Hawkesley random zero sphygmomanometer. An adult size cuff (with inflatable bladder 35 x 12 cm) was used in all cases. 14 Readings were taken to the nearest even number. Systolic and diastolic phase 5 were recorded. Two readings were taken and the mean values are reported here. Measurements were made by 35 nurses who were trained for the study using a film, a double headed stethoscope, and a series of measurement exercises on each other. Height was measured using Nivotoise stadiometers, and weight (to the nearest 0 5 kg) by portable electronic scales calibrated at the local trading standards office. The body mass index used in this paper is the Quetelet index (weight in kg height2 in metres). The full series of measurements was obtained on 959 subjects.
One or both parents were interviewed about family circumstances and the subject's early life. Information on birthweight was only sought from biological parents, and is available for 902 cases. The height of the natural mother was self reported, and is not known for cases in which a step parent was the interviewee. Behavioural data were self reported using standard questions. "Smokers" and "drinkers" are those who reported smoking or drinking "occasionally" or "regularly". Since almost all respondents reported doing sport at school, the measure of exercise used here is the frequency of vigorous exercise (causing the subject to get out of breath and sweat, and lasting more than 20 minutes at a time) taken outside school. The distribution varied markedly between males and females (72 ",, boys reported exercising outside school once or more a week compared with 370w girls). In this paper regular exercise is defined as that occurring outside school more than once a week for males (reported by 5801 boys), and ever for females (reported by 500 0 girls), since this categorisation maximises comparability between the sexes. Social class is based on the 1980 Registrar General's Classification of Occupations, 15 using the father's current or last occupation, or, if there was no father or if he had no occupation, the mother's current or last occupation. Housing tenure is used as an alternative measure of social class since it does not depend on employment status, nor on whether there is a father in the family.
The Though not statistically significant, for males these findings are in the same direction as those of other studies, their weight standardised regression coefficients (-158 for 5-7 year olds,1 -0 38 for 10 year olds,2 and -257 for 35 year olds2) lying within the confidence intervals in our study. However, for females our results are inconsistent with those of others since we find a positive rather than inverse relationship between birthweight and systolic blood pressure, and our 950/ confidence intervals do not include the coefficients reported by others (-2 03 for 5-7 year olds,' -1 32 for 10 year olds,2 and-183 for 35 year olds2).
The results of a multiple regression analysis of systolic and diastolic blood pressure, entering all the variables used in the preceding analyses (except for body mass index, since weight and height are components of the index and are thus already included in the multiple regression), are also shown in tables III and IV.
After controlling simultaneously for all the other variables, systolic blood pressure remains significantly associated with weight and pulse rate in both sexes, with weight having a greater effect on male pressures than on females pressures. Room temperature remains significantly associated with systolic pressure in males, and housing tenure, smoking, and exercise remains associated with systolic pressure in females. The effect of height disappears in both sexes.
In males, room temperature is the only variable that predicts diastolic pressure after controlling for all the other variables; in females, mother's height, pulse rate, and housing tenure remain significantly associated. Less of the variance in diastolic pressure (5-6%/o for females and 6 7% for males) was explained than of that in systolic pressure (15 1% and 1944% respectively).
The differences between the sexes in association with systolic blood pressure were significant for weight (p<01), housing tenure (p < 0 05), and smoking (p < 0 05). There were no significant interactions with sex in relation to diastolic blood pressure.
Discussion
Mean values for both systolic and diastolic blood The association with housing tenure cannot be explained by variations in room temperature. Housing tenure is, in Scotland at least, a good proxy measure for socioeconomic circumstances and is often found to be correlated with health indices as closely or more closely than occupationally based measures of social class.22 A recent paper on 15 year olds in Finland has shown that systolic blood pressures among girls, but not boys, were significantly associated with family socieconomic circumstances such as years of education of father and gross family income.'7 Our data therefore seem to confirm findings from elswhere that blood pressure in females may be more highly correlated with socioeconomic and behavioural factors than blood pressure in males. From these cross sectional data it is not clear whether these associations in females are due to relatively recent (or current) social or material environmental circumstances, or to perinatal or lifetime exposure to these circumstances.
In contrast to recent studies of children and adults' 2 no significant association was found between systolic pressure and birthweight even after controlling for current weight, although for males we found a non-significant inverse association that is consistent with the findings of these studies. For females our findings are not consistent with those of other studies. Our birthweight data were retrospectively reported, but so were the data used in other studies, ' and it has been shown that maternal reports of birthweight are reasonably reliable.2324 We therefore do not think it likely that our findings are due to unreliable birthweight data. They may, however, be due to the effects of puberty and differential rates of maturation. Because we are following up this cohort at age 18 and beyond, it will be possible to see whether significant associations with birthweight emerge as the cohort reaches adulthood, ie, whether they have been obscured by pubertal changes. Equally, it will be possible to study the relative importance of behavioural factors (smoking, alcohol consumption, and exercise patterns), socioeconomic factors, and early life experiences on blood pressure at different stages of the life cycle.
